Background: In Africa, herbal medicines are often used as primary treatment for Human immunodeficiency virus (HIV) related problems. Concurrent use of traditional herbal medicines (THM) with antiretroviral drugs (ARVs) is widespread among HIV infected patients. However, the extent of THM use is not known in most settings in SubSaharan Africa. This study aimed at determining the prevalence and factors associated with THM use among HIV infected patients on highly active antiretroviral therapy (HAART) attending The AIDS Support Organization (TASO) in Uganda. TASO is a non-governmental organization devoted to offering HIV/AIDS care and treatment services in the population.
Background
Worldwide, more than 40 million people are infected with Human immunodeficiency virus (HIV) [1] and more than 20 million deaths have been attributed to Acquired immunodeficiency syndrome (AIDS) since the onset of the HIV pandemic [2] . Globally there were over 3 million people in low middle income countries and 2 million in the Sub-Saharan Africa on HAART by 2002-2007[2] . In Uganda, there are over 1 million people with HIV and of these more than 312,000 need HAART, but only about 212,200 have access to the drugs [3] .
The introduction of highly active antiretroviral therapy (HAART) has led to reduction in AIDS-related morbidity and mortality [4] . However the management of HAART side effects has remained a challenge in many resource limited settings [5] , hence the increased use of complementary and alternative medicine (CAM).
CAM can be defined as any treatment used in conjunction (complementary) or in place of (alternative) standard medical treatment [6] . In Canada, complementary and alternative medicine (CAM) use, was most common in out-patients that reported HAART-related side effects (especially neuropathy) [7] . The World Health Organization (WHO) estimates that 4 billion people, which is 80% of the world's population, presently use herbal medicines for some aspect of primary health care in conjunction with conventional medicines [6] . In Africa, the majority of HIV patients rely on traditional herbal medicine (THM) for management of side effects and other primary health care needs [8, 9] . Some studies have reported large numbers of traditional health practices (THPs) in the treatment of HIV/AIDS in developing countries involved in the treatment of HIV/AIDS [3] . In addition, some African nations such as South Africa, the Ministry of Health is currently promoting the use of traditional medicines for the treatment of HIV and associated symptoms [10] In the case of South Africa, the Ministry of Health is actively promoting the use of traditional medicines concurrently with antiretroviral treatments [10] .
Concurrent use of THM and antiretroviral drugs may lead to drug interactions that may interfere with the effectiveness of HAART [11] . Previous studies have found that HIV-infected patients who distrust their health care providers are more likely to use CAM as a substitute for conventional HIV therapy [12] . In addition, HIV-infected patients with a greater desire for medical information and a negative attitude toward the effectiveness of antiretrovirals are more likely to use CAM with potential for adverse effects [12] . However, the extent and factors associated with herbal medicine use among HIV/AIDs patients on HAART is not well documented in Uganda. Consequently there are no clear guidelines on herbal medicine use among HAART patients in Uganda. This study was therefore conducted to determine the prevalence and factors associated with THM use among HIV infected patients on HAART attending The AIDS Support Organization (TASo) in Uganda.
Study site description
TASO is a leading non-governmental HIV/AIDS organization with over 18,000 clients initiated on HAART by the end of 2007. It has 11 treatment centres country wide that provide free counseling and medical care to all people who seek their services. Each centre serves a population from a radius of about 75 kms.
Methods

Study design
A cross-sectional study was conducted among 401 patients on HAART at two TASO treatment centres in Jinja and Entebbe from January to March 2008.
Subject Selection
The two sites were conveniently selected. The study participants from the centres were selected by simple random sampling method using MS EXCEL ("RAND function") computer generated random numbers. The patients' registration numbers from the HAART refill database for each centre were used to generate the random numbers. All numbers similar to those assigned to the patients' registration numbers were chosen until the required sample size was achieved. We selected 233 participants from Jinja and 168 from Entebbe. The sampled numbers were based on the clientele load at each site.
Patients were eligible for participation in our study if they were on HAART, were aged 18years and above, and consented to participate in the study. Seven patients refused to consent and 13 patients that had consented refused to respond to most of the study questions. The latter were replaced
Data collection
Participant data were collected using a pilot-tested interviewer-administered semi-structured questionnaire developed specifically for the research. The data was collected by six trained research assistants (3 in each TASO centre) under direct supervision of the principal investigator. The outcome measure was traditional herbal medicine use. This referred to someone who had ever used or was currently using herbs that contain active ingredients of; parts of plants, or plant material or a combination of both while on HAART. Participants were asked when and why they started using THM, what herb was taken, how often they used it and whether they had disclosed this use to the clinicians.
Data was also collected on; demographic characteristics of the participants including age, sex, religion, highest level of education attained, occupation, marital status and religion; drug related factors including adherence to HAART, duration on HAART, and side effects; individual factors including familiarity with herbs, sexual activity, risky sexual behaviors, beliefs in the usefulness of THM, disclosure of HIV status, knowledge about HAART, and perceived health status while on HAART; clinical characteristics including CD4 cell counts, weight gain and having opportunistic infections; and health service related factors including type of information got from the counselors, method of counseling and patient doctor relationship.
Respondents were asked when and why they started using THM, what herb was taken and how often among others. We also tried to find out if THM use was disclosed to the clinicians. Medical and counseling records were crosschecked to verify the data got from the participants on the clinical, drug related and some of the individual factors like sexual behaviors
Ethical issues
The study was approved by the Makerere University College of Health Sciences Medicine Research and Ethics Committee. The study included only patients that had given informed consent before data collection.
We ensured confidentiality of the participants' information using numbers instead of the participants' names as well as using persons that were not employed at these centers to collect the data.
Statistical issues
Sample size calculation was based on the assumption that 19% [13] of HAART patients in Uganda with HAART related side effects use traditional herbal medicine, a significance level, of 0.05 and a power of 0.80. We computed sample size using Kish Leslie (1965) formula and Epi-Info STATCALC. In order to have adequate power and two-sided testing for associations, a minimum sample size of 400 was required.
The data was captured using EPI-data version 3.1(The EpiData Association, Odense, Denmark) and exported to STATA 9.0 (Stata, College Station, TX, USA) for statistical analysis. Descriptive statistics were used to summarize baseline characteristics and to determine the prevalence of THM use. Bivariate analysis was used to determine the factors associated with THM appropriately using either chi-square tests or Fisher's exact tests. A p-value less than 0.05, was considered significant. To determine factors that are independently associated with THM use, variables with P < 0.2 at bivariate analysis was entered into the logistic regression model for further analysis. We assessed for interaction using the chunk test to compare negative two log likelihoods of full and reduced models. We considered confounding present if there was a difference of at least 10% between crude and adjusted odds ratios. On the other hand, over 63% of the adherence data from the participants' individual files was missing and this could have affected our findings.
Results
Descriptive results
We enrolled 401 participants enrolled on HAART, 280 (69.8%) were women and the median age was 39 years (IQR 18.78) ( Table 1 ). The majority of the respondents had attained primary level education, (n = 204, 50.9%). About thirty percent were married and almost half were self-employed (n = 195, 48.6%).
Prevalence of THM use
The prevalence of THM use was 33.7%, (95% CI: 33.38-34.02), (Table 2) . THM use was similar among patients at the two centers but was higher among women compared to men (36.4% versus 27.3% respectively).
Reasons most stated for THM use were to reduce constant fever (67.4%) and treat cough (65.2%), (Table 3) . Most of the herbs were obtained from registered herbalist (69.6%) and very few (5.2%) were obtained from pharmacies. Of the 135 patients on HAART who reported using THM, 130 (96.3%) perceived better health where the majority 63 (46.7%) got the herbs from the registered herbalists, ( Table 4 ). The herbs used ranged from locally mixed stems, wood barks, leaves, food supplements and personal/individual morning urine (11.1%).
Bivariate analysis
Single individuals were more likely to use THM compared to the married individuals (P = 0.006), (Table 5 ). The participants who were ≥ 39 years were less likely to use THM than those who were ≤ 38 years, (P = 0.002). Participants who reported side effects from HAART were two times more likely to use THM compared to those who did not, (Table 6) . Individuals who had been on HAART for < 4 years were more likely to use herbs than those who were on HAART for ≥ 4 years, (P = 0.048). Patients who could not tell if herbs actually improved health were more than three times more likely to use THM compared to those who could tell it improves on the health of an individual.
Multivariate analysis
The risk factors that were independently associated with a decrease in THM use included; Young patients (≤38 years), HAART adherence levels ≤ 95%, patients on HAART for < 4 years, participants who experienced HAART side effects, not sexually active and those who could not tell that THM improves on the health of an individual and statistical significance was achieved (Table 7) .
Discussion
The prevalence of traditional herbal medicine use among patients on HAART in TASO Uganda was high with one in every three patients using herbs alongside HAART. However, this prevalence of THM use may be an underestimate of the true prevalence because we used self-reports to assess herbal medicine use. Some patients may not have reported herbal medicine use alongside HAART since it is usually discouraged by the health care providers. Our study was done in a setting where patients are sensitized on the dangers of combining conventional drugs like HAART with THM and patients are followed up to monitor their progress. The training of traditional herbalists in good practices of herbal dispensing may promoted THM use hence high prevalence. The training was conducted by the WHO in association with the Tradition and Modern Health Practitioners together with HIV/AIDS and other Diseases (THETA), community based organization in Uganda. Most of the literature reports CAM among HIV patients with THM being just a part of CAM [14] . This makes it difficult for us to make good comparison. Nevertheless, other studies show a higher prevalence of CAM than the THM we found in our study. In British Colombia the prevalence of herbal medicine use among patients on was 19% [15] . The prevalence of THM use in our study is lower than that found in the USA where 67% of HIV patients were taking herbs, of which 20% were taking Chinese herbs, in one study [14] and less than 8% in Eastern Massachusetts and Rhode Island [16] . The later however, considered both patients on HAART and those not on HAART. The latter are likely to use THM more. In Canada, 30% of the HIV out patients reported use of herbs, [17] . THM like CAM use was high among the HIV-positive population and was primarily used to improve general health in the USA [14, 16, 18] . The general lower prevalence of herbal medicine use among HIV patients in the developed world is reflected by the low prevalence (14%) of herbal/supplemental use in the population [14, 16, 18] . In our study, the prevalence of THM use among the women was higher than that in men, but this was not statistically significant. A similar trend has been observed in large surveys in the USA [14, 16, 18] . Age was associated with THM use in our study, and was statistically significant. This is in contrast to findings from the study in British Columbia [15] where there was no association between age and THM use.
It is not surprising that, individuals who were on HAART for a relatively short period of time also use THM more than those who on HAART for more than four years in our study. This is in contrast to a study by Agnoletto et al where patients with longer duration on HAART are more likely to use CAM [7] . It is possible that these patients had not yet been well sensitized about not using herbs alongside HAART or they had been using THM before they were enrolled on HAART.
Our study showed HAART side effects like anemia and HIV related symptoms (fever, cough, joint pain, oral thrash, etc.), were the main reasons for THM use. This is possibly due to the information provided by traditional herbalists that THM are natural foods without any toxic element that give good relief if eaten in good quantities. There is Increasing proof of the interactions of herbs/supplement and HAART with potential for serious adverse effects [11, 12] . Some herbs (e.g., germander, comfrey, pennyroyal) have well-documented toxic effects [19] . Our study could not clearly establish the adverse effects of THM since we mainly focused on THM use. However a study by Hsiao et al [12] in the United States focused on potential adverse effects found one quarter of the CAM to have adverse effects. THM and HAART may share similar adverse effects. Patients using both therapies may wrongly attribute their adverse effects to the antiretroviral. Interactions of this type may result in increased toxicity and decreased efficacy of both THM and HAART [20] . We found out that some clinicians also advise and prescribe patients to use the anemia herb. Clinicians who are not aware of their patients' use of THM may change antiretroviral regimens unnecessarily. Participants' self-report on improved health status with THM, before and after enrolling on HAART could possibly be true. On the other hand, it could be due to HAART as well as care and support provided by the counselors and clinicians at the treatment centres. This was referred to as positive outcome due to herbal use, but was not clinically assessed by the study. "It is not unreasonable to suggest that some herbal products may have therapeutic benefits", Edward Mills reported [21] . A randomized clinical trial in China reported promising effects from three herbal medicines and combined treatment of herbal medicine and ARV agents showed increased antiviral benefits compared to ARVs alone [5] . In addition, almost no pharmacokinetic interaction studies so far have been conducted with HIV-infected patients [11] . Pharmacological investigations would be prudent to identify the potential risks, benefits, and interaction or noninteractions associated with HAART and local THM use in Uganda.
Adherence to antiretroviral medication in the treatment of HIV is critical, both to maximize efficacy and to minimize the emergence of drug resistance [22] . Patients whose HAART adherence level was below 95% were more likely to use THM. This is similar to what Kiguba et at [13] found out in Uganda, although his outcome was not THM as in our study. In Zambia, half of the pregnant women with low adherence to Nevirapine were using THM [23] . In KwaZulu-Natal, South-Africa, results indicated that the use of herbal therapies for HIV declined significantly from 36.6% prior to HAART initiation to 7.9% after being on ARVs for 6 months [24] . However, the study designs 
Limitations of the study
Study participants were well informed about HAART making them a unique population. This would be different if study was done on a different population for example in general hospitals that provide HAART in Uganda, where emphasizes on the dangers of mixing conventional drugs with THM is very minimal. On the other hand THM use was self-reported. It is plausible that some respondents were hesitant to report actual THM use, and possibly fearing to be reprimanded or denied further HAART care. To some extent, this could have biased or resulted to an underestimation of our results, because, if one reported use, then he actually did combine the THM and HAART. It is plausible that we would have got more accurate results, if the interviews were not carried out at the treatment Centre. Adherence was not fully assessed due to missing and/or incomplete data. Most patients reported weight gain after using herbs for some time. We could not verify this self-report for our study design could not enable us measure causality.
Conclusions
There is a wide spread use of traditional herbal medicines concurrently with antiretroviral drugs. Potential beneficial effects need to be confirmed in large, rigorous designed trials or large survey researches. Although guidelines of herbal use is still lacking in the country, it is important that herbal medicine use be monitored among HAART patients in case of any drug interactions or resistance. 
